Background-With the increasing use of quality of life measures in evaluations of cardiac interventions, criteria are needed for selecting appropriate quality of life measures. An important criterion is the sensitivity of a measure for detecting clinically important changes. Objectives-To compare the sensitivity of four measures when used in a group of cardiac patients undergoing the same intervention. Methods-The short form 36 (SF-36), the quality of life index-cardiac version (QLI), the quality of life after myocardial infarction questionnaire (QLMI), and the schedule for the evaluation of individual quality of life (SEIQoL) were used to evaluate quality of life in a group of 22 patients after myocardial infarction or coronary artery bypass graft (CABG), at the beginning of rehabilitation and six weeks later. Analysable data were obtained from 16 patients. Results-A significant improvement over time was only observed for the SF-36 subscale, vitality (p < 0.05). Five of the eight SF-36 subscales and one of the four QLMI subscales showed modest sensitivity (index: > 0.2 and < 0.5), while all other subscales showed poor sensitivity (index: < 0.2). Using SEIQoL, family was most often nominated as an area of importance to quality of life (n = 13), followed by health (n = 10), leisure/hobbies (n = 8), marriage (n = 8), and work (n = 6). Conclusions-All four QOL measures used in this study were found to lack sensitivity to change. Further research is needed using other cardiac populations and interventions in order to verify these findings, with a view to developing more sensitive quality of life scales. (Heart 2000;84:390-394) Keywords: quality of life; heart disease; short form 36; quality of life index-cardiac version; quality of life after myocardial infarction questionnaire; schedule for the evaluation of individual quality of life
In the field of cardiology, there has been a long tradition of assessing the eVectiveness of new and emerging health technologies. These evaluations have invariably focused on outcome measures such as mortality, morbidity, and clinical function. However, in recent years there has been an increasing use of more patient focused outcomes, in particular quality of life.
1 Indeed a state of the art review identified some 150 diVerent quality of life measures. 2 Quality of life measures may be disease (or condition) specific or generic. 3 Disease specific measures focus on the complaints that are attributable to a specific diagnosis or patient population. In contrast, generic quality of life measures are intended to be broadly applicable across diVerent interventions, and across patients with diVerent characteristics. Another more recent approach to quality of life assessment is the development of so called "individualised" (or patient generated) measures. These measures allow patients, from their own perspective, to identify the aspects that contribute most to their overall quality of life. 4 With the proliferation of diVerent types of measures and growth in the theoretical literature, criteria are needed to assist clinicians in assessing the suitability of a particular quality of life measure. 1 Of these published criteria, sensitivity (or responsiveness)-which is the ability of a measure to detect a clinically important change-is probably one of the most important when selecting a measure for a cardiac trial. The choice of a quality of life measure with inadequate sensitivity can result in a false negative trial in which the intervention improves how patients feel, and yet the measure fails to detect the improvement.
Several studies have reported a wide range of sensitivity levels (from very poor to very good) when applying quality of life measures to cardiac populations. [5] [6] [7] [8] [9] Although these studies have generally used similar quality of life measures, it is diYcult to compare their results as they have been applied to diVerent cardiac populations and across a variety of medical and surgical interventions. In an attempt to overcome the diYculty of comparing diVerent quality of life measures across diVerent studies, in the present study we proposed to apply a range of quality of life measures to the same group of cardiac patients who were all undergoing the same intervention, in this case an outpatient cardiac rehabilitation programme. We aimed to compare the sensitivity of four diVering and widely cited quality of life measures: a generic measure, the short form 36 (SF-36) 10 ; two disease specific measures, the MacNew quality of life after myocardial infarction questionnaire (QLMI), 7 and the Ferrans and Power quality of life index-cardiac version III 11 ; and a patient generated measure, the Heart 2000;84: [390] [391] [392] [393] [394] schedule for the evaluation of individual quality of life (SEIQoL). 4 12 
Methods

PATIENTS
Consecutive patients referred to the Royal Devon and Exeter Health Care Trust for cardiac rehabilitation between January and April 1998 were contacted by telephone or letter. This included patients who had had either a myocardial infarct or coronary artery bypass graft surgery (CABG), or both. To be eligible for rehabilitation, patients also needed to be free of medical contraindications, for example chronic chest conditions or severe arthritis.
Twenty two of 25 patients who were invited to take part in the study agreed to participate (88% response) and gave their informed consent. Of those contacted, only three patients were unable or unwilling to take part in the rehabilitation programme. Three participants discontinued the rehabilitation after one session and were not included in the study. Two participants failed to complete their questionnaires and one was lost to follow up. Therefore the final response rate was 64%, comprising 16 participants (15 men and one women) with a mean age of 61 years (range 43-73 years).
STUDY DESIGN
The four quality of life measures were administered to participants before they started cardiac rehabilitation (baseline, t1) and six weeks afterwards (follow up, t2). They consisted of three self administered questionnaires which participants completed at home and returned by post, and an interview based measure which took place in a quiet room, following the patients' initial clinical assessment for rehabilitation. At follow up, the interview was adapted and administered by post for most participants.
Information about the participants' diagnosis and the time since the cardiac event was obtained from medical records. Participants were asked to provide a list of the drugs they were taking at baseline and whether they smoked. Additional demographic information on marital status, work status, and education level was also obtained from participants at baseline.
INTERVENTION
The rehabilitation programme was a comprehensive hospital based cardiac rehabilitation undertaken by a multidisciplinary health professional team that included physiotherapists, occupational therapists, cardiac nurses, and physicians. Participants were encouraged to attend hospital based group sessions twice a week, with each session lasting from two to three hours, over a six to eight week period. During sessions, patients undertook supervised aerobic exercise in the form of circuit training during which they were encouraged to work at an intensity of 60-80% of heart rate reserve over a 20-40 minute period. Relaxation therapy sessions (20-30 minutes) were undertaken on completion of the exercise, and finally a health care professional led an educational session. Education topics included risk factor modification, the actions and appropriate use of cardiac drugs, and occupational advice. Partners were also encouraged to attend and participate. In addition, patients were additionally requested to undertake one to two further unsupervised aerobic sessions a week. Over the course of six weeks, 10 participants in the study attended at least 10 sessions, while six attended between four and seven sessions. All 16 participants were included in the analyses.
MEASURES
Short form 36
The SF-36 is a self administered generic measure of health status containing 36 questions. Scores are transformed to a scale of 0-100, where higher scores represent higher functioning. Using content analysis, the items were assigned to eight subscales: physical functioning, role-functioning, bodily pain, general health, vitality, social functioning, roleemotional, and mental health. 10 
Quality of life index-cardiac version
The QLI is a self administered disease specific measure, originally developed to measure quality of life in both healthy and ill individuals. 11 The content validity of the QLI was established by an extensive review of published reports on issues related to quality of life and on reports from cardiac patients regarding the quality of their lives. 11 The scale has 36 items and four subscales: health and functioning, social and economic aspects, psychological and spiritual status, family and relationships. Two questions from QLI (illustrating its disease specific nature) are: "How important to you is being completely free from chest pain?" and "How important to you is being able to breathe without shortness of breath?" The same 36 items are used to measure levels of satisfaction (part 1) and importance (part 2), and scores from parts 1 and 2 are combined so that higher scores represent higher satisfaction and importance. Scores for each subscale are transformed to a scale of 0-30.
Quality of life after myocardial infarction
The QLMI was developed and tested to evaluate a comprehensive cardiac rehabilitation programme for patients after myocardial infarction. 7 It comprises 26 items that were selected after being rated as important by patients and clinicians. Two questions from QLMI (illustrating its disease specific nature) are: "In the past two weeks, how much time did you feel very confident that could deal with your heart problem?" and "During the last two weeks how much have you been limited in doing sports or exercise as a result of your heart problem?" These represent three subscalesemotional, physical, and social-with scores ranging from 0-7, where higher scores represent higher functioning.
The above three measures have undergone extensive testing and have shown validity, with high inter-and intrareliability coeYcients.
Schedule for the evaluation of individual quality of life
The SEIQoL was developed as an interview based quality of life measure which allows individuals to nominate, weigh, and assess domains of greatest relevance to their quality of life. 12 Respondents are required to have suYcient insight into the factors that determine their quality of life, ability to think abstractly, and the ability to make judgements based on information presented in diagrammatic form. The SEIQoL interview begins with a brief talk about the concept of "quality of life" and how it consists of areas in life that have special importance to individuals. The interview then involves three stages: To do this, the interviewee needs to divide 100% between the five cues and apportion higher weights (%) to areas of life considered to be more important. In this study, participants were asked to re-evaluate their original cues at follow up, by following the above procedure, provided in a written format, and administered by post to most participants. Some participants preferred to follow verbal instructions and therefore chose to have the SEIQoL administered once again by an interview at follow up. The SEIQoL is primarily an individual measure, but scores can be combined to produce a global index ranging from 0-100, where higher scores represent higher quality of life.
STATISTICAL ANALYSIS AND SAMPLE SIZE
Based on the results of a previous study (standardised diVerence of 1.16), 15 it was estimated that at least eight participants should be recruited to detect a similar magnitude of diVerence using a two tailed paired test at 5% significance and 80% power. 16 To assess the sensitivity of the scales for detecting changes in quality of life, a sensitivity index was calculated by dividing the mean change in scores, between baseline and follow up, with their standard deviation at baseline. 17 Scores greater than 0.2, 0.5, and 0.8 were used to represent modest, moderate, and good sensitivity, respectively. 17 Owing to the non-normal distribution of the subscale scores, the results are reported as medians (and interquartile ranges) and inferential testing was undertaken using nonparametric methods. A case example and a list of the life areas arising from the SEIQoL were drawn up as a means of providing a more qualitative impression of quality of life.
Results
The baseline clinical and sociodemographic characteristics of the 16 participants are presented in table 1. Table 2 shows the median values of the SF-36, QLI, QLMI, and the SEIQoL scales at baseline and follow up. There appears to have been a small improvement in many of the subscale scores over the period of rehabilitation. However, a significant improvement (p < 0.05) was only observed for the SF-36 subscale, vitality. None of the subscales achieved moderate sensitivity (index: > 0.5) as measured by the sensitivity index, and only five SF-36 subscales and one QLMI subscale achieved modest sensitivity (index: > 0.2). All other subscales showed poor sensitivity (index: < 0.2).
CHANGES IN QUALITY OF LIFE SCORES AND SENSITIVITY
SEIQoL RESULTS Table 3 shows the types of cue nominated by individuals, together with the frequency and percentage of times each cue was nominated. Family was the most frequently nominated cue, followed by health, leisure/hobbies, marriage, and work. The cues represent a wide range of life areas and activities, and no single cue, such as health, was nominated by all participants.
A profile of ratings and weights at baseline and follow up for one individual is shown in fig  1. This individual rated marriage and family as functioning very well, and his assessment Values are *mean (SD) or n.
remained stable at follow up. Health was perceived to have improved at follow up, and considerable improvements were also perceived for returning to work and finances. Marriage was regarded as the most important cue, followed by health, family, and return to work, while finances were regarded as the least important.
Discussion
The purpose of this study was to compare the sensitivity of four commonly used quality of life measures in a group cardiac patients who were all undergoing cardiac rehabilitation. The results showed generally good agreement across the subscales of the four quality of life instruments, but they had only poor to modest levels of sensitivity. It has been suggested that disease specific measures have superior levels of sensitivity than their generic counterparts. 3 5 Although all measures performed poorly, surprisingly the two disease specific measures in this study (QLI and QLMI) had the lowest levels of sensitivity. There are two potential limitations in the design of this study that may explain the finding of lack of sensitivity. First, it may be argued that the number of patients assessed was insufficient to show a change during the period of study. However, we propose that this is unlikely, given that the study sample size was based on a formal power calculation from the results of a previous study evaluating change in quality of life using a similar population of cardiac patients and a similar intervention. 15 Second, it is possible that the particular intervention evaluated in this study (a six week outpatient cardiac rehabilitation programme) was inadequate to bring about improvements in patient's quality of life. Again, this seems to have been unlikely, given that previous studies have shown improvements in quality of life with rehabilitation programmes of similar content and duration. 5 15 18 It is important to note that diVerent quality of life instruments or methods (for example, the Nottingham health profile and the time trade oV technique) were used in these two previous studies. The sensitivity index was calculated as the ratio between the mean change in scores from t1 to t2 and the standard deviation of the baseline mean scores. Values > 0.2 = modest sensitivity; > 0.5 = moderate sensitivity; > 0.8 = good sensitivity. *p = 0.05. †The ceiling eVect for each subscale is shown by the % and number of subjects with a maximum score at baseline. 
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